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catalysts were calcined at 673 K for 2h. For all the above mentioned drying and calcination steps a heating rate of 2 K min -1 and static air conditions were applied.
Characterization N 2 Physisorption experiments were performed in an Autosorb-6B unit (Quantachrome Instruments) at liquid nitrogen temperature (77 K). Prior to the experiment, all samples were degassed overnight in an Autosorb Degasser unit (Quantachrome Instruments) under vacuum at 623 K.
The X-Ray Diffraction (XRD) patterns were recorded in Bragg-Brentano geometry in a Bruker D8 Advance diffractometer equipped with a Vantec position sensitive detector and graphite monochromator. Measurements were performed at room temperature, using monochromatic Co Kα radiation (λ = 0.179026 nm) in the 2θ region between 10°
and 100° with a step size of 0.035°. The samples were placed on a Si {510} substrate and rotated during measurements.
All patterns were background-subtracted to eliminate the contribution of air scatter and possible fluorescence radiations. 
Fischer-Tropsch Synthesis (FTS)
FTS experiments were performed in a six-flow fixed-bed microreactor setup, shown schematically in Fig. S1a , which allowed running six reactions in parallel under similar feed composition, process temperature and conditions of separation/analysis equipments. The reactor consisted of five heating blocs with separate temperature controllers to ensure a flat isothermal zone along the glass-lined reactor inserts with inner diameter of 4 mm (see Fig. S1b ). In order to S3 stabilize the process pressure at high conversion levels, trace of an inert gas (N 2 ) was injected downstream the reactor to each flow. This inert was used as an internal standard for the online gas analysis. For all experiments, 0.5 g of fresh catalyst particles were fixed in the reactor inserts using quartz wool. Samples were first activated in-situ by 80 cm 3 STP min -1 of H 2 at 673 K for 12 h at atmospheric pressure followed by cooling down to 453 K under H 2 flow. After increasing the pressure to the process value (15 bar), CO was gradually introduced to the feed stream at 453 K in order to reach its final concentration (H 2 /CO = 2) in 1 h. Subsequently, the reactor was heated to the process temperature (513 or 493 K). A rate of 2 K min -1 was applied for all the heating/cooling steps.
During the experiment, heavy hydrocarbons (waxes) were collected by gas/liquid separators at 448 K and reaction pressure. Lighter hydrocarbons and water were collected in cold traps at ca. 278 K and atmospheric pressure. After separation from water, these hydrocarbons as well as the waxes were weighted, dissolved in CS 2 and analyzed offline by a simulated distillation (SimDis) GC (Hewlett Packard 5890, Series II) equipped with an FID and HP-1 column (7.5 m × 0.53 mm, Film Thickness 2.65 µm), using He as carrier gas. During the analysis, the oven temperature was ramped from 35 to 350 K (14 K min -1 ) and kept at the final temperature for 5 min.
Permanent gases as well as light hydrocarbons in the gas phase were analyzed online by a Compact GC (Interscience), equipped with three columns and detectors in parallel, applying He as carrier gas. In the first column A pseudo-steady catalytic behavior was attained after 20 h on-stream (see Fig. S7a ) when selectivity data were collected and the carbon balance was satisfied by 100 ± 5%. CO conversion, carbon selectivity and molar fraction of each product were defined by equations (1), (2) and (3), respectively, where X CO stands for CO conversion, F indicates the molar flow, S is the carbons selectivity of a product with n carbon number and y is its molar fraction.
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